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This invention rektes to an apparatus for con-
trolling the movement of heavy masses, and has
to do particularly with a combination of local
and remote control means for controlling the

5 ‘movement of heavy masses such as machine tcol
tables, guns, gun turrets, torpedo tubes, ete.

An important object of the present invention
is the provision of efficient and compact means
for driving and controlling the movement of

10 heavy masses such as a multiple gun turret by hy-
draulic power, manual power or a combination of
manual and hydraulic power. A further feature
includes the provision of means operating as an

inherent part of the circuit for preventing or .
15 subduing kick back or overhaul due to influence -

outside of the driving circuit such as the firing
of a wing gun in a multiple gun installation.

A further object has to do with combined local .

and remote hydraulic circuits in-combination
o0 With ineans whereby the desired ‘movements of
the large mass may be controlled either from a
remote station or a local station and:common
means for preventing or subduing kick back and
overhaul irrespective of the point or type of con-

o5 trol. Still another feature has to do with the

utilization of increased line pressure to reduce
any kick back reaction against the source of
power; the direct result being the appreciable re-

. duction of the amount of power requireﬂ .

a9  Other features have to do with various combi-
nations, the individual and combined operations
of elements going to make up the combination
end various safety features as will be more clearly
brought out in the specification and claims. .

35 The drawing representé a diagrammetic flow -

chart illustrating the various elements and qir-
cuits in carrying out local and remote control of
the mesans to be actuated, together with the struc-
ture and means for connecting the circuits.

_4¢ For a clear understanding of the present In-
vention, it should be borne in mind that the pres-
ent invention embodies a power supply of *A end”™
consisting of a varizble pump driven by.an elec-
tric motor and an auxiliary constant displace-

tor, a “B end” or hydraulic moter far driving the -

_the motor B, the angular part §{ of which may
control and the other a local conirol connected

large mass, and two control circuits, one g remote

. into the main hydraulic operatlng system,

. 50 - The power end of the system is diagrammat-‘

ically illustrated in the drawing as a main var-

iable pump A, the stroke of this pump being var-

. ied by means of & lever 2, an electric motor 8 and
& constant displacement auxillary pump 4. The
. 66 motor or operating end of the system is desig- .

(CL 88—41)

nated as at B and the main lines of the system for
supplying operating pressure are designated 5 and
S.

The remote control’ regula.tor is indicated as at
1 and the local control indicated generally as at
8. A valve J'in one position supplies the fluid
power for operating the remote control unit and
makes inoperative the local control, and in an-

other position renders the remote control inoper- -

ative and the local control operative. A valve C
automatically sctuated in response to the valve J
controls the movement of‘fluid under pressure be-
tween the A end and-the B end in accordance
‘with whether the system is remote controlled or
local controlled. “As will be later explained, both
local a.nd remote controls are of the follow up
type.

The variable pump A for supplying operating
fluid -under pressure may be of any standard
type, the cam ring or other device for varying the
stroke of thé piston being movable from open to
closed-position or vice versa by the lever 2. A
small feed pump F keeps the system full of oper-
.ating fluid, which is preferably oil, at all times.
AAn electric motor & of sufficient capacity to nor-
mally actuate the mass M is connected to the ro-
tor of the varlable pump A and also to the rotor
of the constant displacement auxiliary pump 8.
In the solid line position of the valve J the auxil-
iary pump 4 will operate to deliver liquid under
pressure to the control parts of the remote control
1 and also against the pistons of the cylinders a,
e and £, ¢ and e being rendered inoperative by the
.application of such pressure and the piston of the
cylinder 7 operating te move the lever 9 to move
the valve C into the position shown, which is the
“remote” position of the system.

The remote control regulator 7 may be of any
standard type such as now being used for control-
ling gun turrets and other heavy masses from &
remote point. Movement of the remote control
member will cause actuation of the rod 10 in one

" .direction or the other to actuate the lever 2 to
.obtein a positive piston stroke in the variable
43 ment pump preferably driven by the same mo- -

10

[--3

0

_pump A. Fluid pressure will then flow through &

one of the lines § or 6 through the valve C and to

be permanently set or may be regulable as de-
sired. Rotation of the driving element {2 of the
motor will in turn result in a rotation or swing-
ing movement of the mass M, which mass M, as
diagrammatically illustrated, consists of a mul-
tiple gun installation 13, 14 and (5. An interme-
diate gear 18 operated by movement of the shaft
12 is connected to a follow up gear {7 by means
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of the gear {8 so as to cause actuation of the fol-
low up shaft 19 which in turn will cause a follow
up action of the control member of the remote
control unit itself. )

A limiting stop device of a standard type is
provided limitinig the movement of the mass M of
the remote control regulator 7, the function of
which is to cause deceleration and stopping of the
mass as it reaches the limit of its stroke and to
permit running away of the mass from the stops
at full speed. The rod {8 is hydraulically actu-
ated by the remote control regulator and is free
to move forward or backward because the connec-
tion between the extension of the rod {0 and the
gear I8 is by means of a threaded worm 20, the
pitch of the threads in the worm 20 being 45°
thus permitting movement of the worm axially
of the gear 18 by exterior forces. A spline fitting
21 connects the worm 20 with a threaded member
22 carrying a traveling nut 23.

Continued movement of the gear (8 in one
direction will cause the traveling nut 23 to con-
tact with one of the limit stops 24 which in turn
will hold the spline fitting stationary and cause
further movement of the gear. 18 to move the
worm 20 axially and to return the rod 18 and
the lever 2 toward and into neutral position.
This action has several functions as will be later
described but the main one to be considered here
is that this is a decelerating action in that after
the nut 23 contacts with the stop the gear {8 will
make substantially a complete revolution in re-
turning the lever 2 towards neutral position so
that we have this substantially full revolution of
the gear and the gradual return of the lever to
neutral to slow down the pump and cushion the
stopping action of the turret. However, in start-
ing again, the lever 2 can be moved to full open
position, with the result that the guns may be
moved away from their stopping position at full
speed. The connection 25 permits rotation of
the worm 20 relative to the reciprocable rod 18.

Now, if the valve J is moved to dotted line
position the pump 4 is bypassed and the line 26
is connected to the return tank with the result
that the cylinders @, e and f are relieved and the
springs in the respective cylinders move the pis-
tons in or out, according to the particular design.
The lowering of pressure in line 26, for any rea-
son, and relief of line pressure leading to the
cylinder a automatically causes the plunger 27 to
be moved outwardly uniil it contacts with and
moves a member 28. This action moves the lever

- 2 forwardly as long as the system is under local

wt

control. The reason for this is that in the opera-
tion of the system under local control, oil is sup-
plied under pressure in one continuous direction
to a rotary follow up valve 29 and reversal of the
mass M is obtained by control of the follow up
valve instead of reversal of the pump A. Simul-
taneously with the actuation of the piston 27 the
lever '9 will be moved to dotted line position by
release of pressure in line 26 and beneath the
piston and cylinder f; also the release of pressure
in line 26 and at the left of the piston in cylinder
e will cause the parts of the clutch member 38
to be brought into operative position. In this
condition the hand wheels 8 of the local control
will be operative to move the rotary follow up
valve one way or the other, the clutch member

30 being connected to the rotary follow up valve

by the gears 31 and 32.

The structure of the follow up vaive 28 may be
that disclosed in detail in application Serial No.
489,812 which has matured into Patent No.

2,189,828

2,030,902; in the present. circuit the follow up
valve is preferably a closed circuit type. In case
the follow up valve is in neutral position result-
Ing increase in pressure because of a closed circuit
will return the lever 2 to neutral as will be sub-
sequently described.

It will be understcod here that the remote
control regulator T may be of any standard type,
for instance, a follow up valve sizailar to 29 may
be used here to direct the flow of liquid to either
end of the cylinder 33.

The outlet shaft 34 in the follow up valve 29 is
connected to a gear 35 which meshes with ‘the
main gear 16, and also with gear members 36
and 37, the latter two gears operating to actuate
the traveling nut units 38 which form a part of
the hydraulic limit stop device, generally desig-
nated 39. The stop members 38 cooperate with
the valve extension 40 of a decelerating valve
member 41; this decelerating valve cooperates
with the return liquid to the follow up valve to
perform its decelerating function. Conduits §2
lead from the rotary follow up valve 28 to seats
adjacent each end of the valve 41, when the valve
is in neutral vosition; the two ends of the valve
41 are tapered so that movement of the valve one
way or the other effects gradual closing of one
or.the other of the two annular seats which form
a termination of the conduits 42. Check valves
43 lead off from the two conduits 42 and control
the flow into the conduits 44 which conduits lead
to the motor B. Tbe oil under pressure flowing
through one of the lines 42 will all flow past one
of the check valves 43 and then into one of the
lines 44 to the motor B to actuate the same, the
return oil will flow through the other line 44 and
as it is prevented from flowing into the line 42
by the check valve 43 it will flow past a tapered
seat on one end of the valve 4f.. Continued ac-
tuation of the motor B and the mass M will re-
sult in the traveling nuts 38 moving until one of
the same contacts with the extension 40, This
will gradually close off the valve seat to auto-
matically decelerate the mass M and then bring
the same to a stop. However, reversal of the
follow up valve to move the mass in the other
direction will result in the flow of oil th.jugh
one of the lines 42 and past one of the check
valves 43 so that movement of the mass in the
other direction from the end of the stop will
be immediate.

The movement of the valve 41 towards deceler-
ating position is so arranged that deceleration
and stopping of the mass M is automatically ob-
tained through the local circuit before the lever
2 reaches neutral position by movement of the
remote limiting stop device. However, if any-
thing should happen that the local limiting stop
device should not work then the remote limiting
stop device would move the lever 2 to neutral
position to prevent any damage. The. hand
wheel ‘8 is moved in either direction to control
the flow of oil by means of the rotary follow up
valve from the line 5a into either one of the
lines 42 and the return of the same from either
one of the lines 42 into the line 6a.

Similar to the follow up valve and system ex-
plained in application Serial No. 489,812, check
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valve 4% prevents oil from returning against the 5

pump in case of a kick back from the mass M
and the motor B, and check valve 46 permits oil
to flow freely from the exhaust side of the sys-
tem to.the pressure side of the system in case of
failure by power and the ‘mass M is moved
manually.
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An inertia governor is diagrammatically illus-
trated as at 47 and is used to prevent too rapid
acceleration or deceleration of the rotary follow
up valve which would place undue strain on the
power mechanism. This is more clearly ex-
plained in application Serial No. 26,800, filed
June 15, 1935. As will be presently described,
we have provided means for preventing kick back
from the mass but as a safety feature against
any possible kick back, a kick release 48 is pref-
erably placed in the shaft leading from the hand
wheel 8 and consists generally of two parts held
together by friction. The friction is great
enough so as to carry all ordinary loads in the
general actuation of the mass M, but in the
event of a kick back, violent motion of the hand
wheels is prevented because the parts of the kick
release will slip relative to each other. .

Assuming that the system is still in local-con-
trol, we have provided anti-kick structure which
may be best understood by describing the opera-
tion of the same. Cylinder members b and d are
connected into the lines 5 and 6,-éach cylinder
being provided with spring pressed pistons 49.
The springs back of the pistons will normally
keep the pistons adjacent the front end of the
cylinders. However, if there should be a sudden
increase in pressure in the lines either because
of kick back from firing one of the wing guns
{3 or {5 or by sudden neutralizing of the follow up
valve 29, the pistons 49 are moved fto the outer
end of the cylinders with the result that the
lever 2 will return to neutral position. This re-
turn of the lever 2 to nentral position is gradual
in that the stroke of the variable pump A is
gradually shortened so as to build up back pres-
sure to absorb the shock of the kick until neutral
position is reached, when, of course, everything
is stopped. It will be obvious that if the turret
be moved at full speed under full volume of the
pump that if kick should occur and the kick ab-
sorbed by the pump under full volume the motor,
unless it were a very large one, could not absorb
the kick back, resulting in stalling or burning out.
By automatically and gradually decreasing the

stroke in case of a sudden increase in pressure,-

a small capacity of motor can be used and a
shortening of the stroke and building up of the
back pressure will prevent such motor from being
damaged.

The same cylinders a, b and d operate when
the system is in local control to maintain a con-
stant horse power in the variable pump A. Nor-
mally the spring in the cylinder a tends to open
the: valve lever 2 to wide open position and the
pressure in one of the cylinders b or d tends to
shorten the stroke; therefore it will be seen that
the spring in cylinder g and the pistons in cylin-
ders b and d normally counteract each other.
The spring in the cylinder a is so designed that

its resistance increases as it is compressed so.

it is proportional to an increase in pressure in
the cylinders b and d to move the levers. Gen-
erally then it will be seen that with the combina-
tion of the spring in the cylinder a and the pis-
tons in cylinders b and d, increase of pressure in
the line will shorten the stroke of the variable
pump motor and thus cut down the volume, and
the load on the electric motor. Due to the design
of the spring in the cylinder a, it will be seen that
the initial movement of the lever towards neu-
tral will be relatively fast, but as the spring is
compressed this movement will be slowed up.
This action is particularly desirable in connec-
tion with the safety kick back as therz it is obvi-

3

ously desirable to have the initial movement of
the lever relatively fast and then gradually slow
the same up as it approaches neutral position.
To obtain the same anti-kick back safety fea-
tures when the device is in remote control, we
have provided additional cylinders b and d’
which are connected to the cylinders b and d
as by means of the conduits 56. When the device
is in remote control the movement of the turret
in one direction or the other is by movement
of the lever 2 in one direction or the other, past
its neutral position. Inasmuch as either the gun
at the point 13 or the one at the point 15 might
be fired, it will be seen that the kick back pres-
sure may take place in either the line 5 or 6.
Therefore to . return the lever 2 to neutral posi-
tion regardless of the direction of movement or
the direction of kick back, the four cylinders b,
d, b’ and d’ are so arranged that kick back pres-
sure will be simultaneous in either the cylinders
d and d’ or the cylinders b and b’. Springs
in the safety kick back cylinders are also designed
to increase in resistance as they are compressed
so as to permit relative rapid movement as they
approach neutral position and then a positive

. slowing up. Safety valves 51 are instailed for

the purpose of relieving the load on the motor B
in case the pressure becomes excessive.

It will thus be seen that while the lever 2 may
be moved to wide open position to obtain full
turret movement of the mass M, any sudden in-
crease in pressure in the lines 5 and 6 due to kick
back through the motor B, when the system is
either in local control or remote control, or
due to movement of the rotary follow up valve
28 to neutral position, will be automatically ac-
companied by movement of the lever 2 toward
neutral position to shorten the stroke of the vari-
able pump A. 'This beneficial result is cbtained
by a novel combination of remote and local cir-
cuits connecting the variable pump and the
motor, and simplified by an auxiliary contact dis-
placement pump. It will also be seen that the
automatic movement of the variable pump to-
wards neutral is in direct proportion to the in-
tensity of the pressure developed in the lines §
and 6. '

It will be understood that the valve J may be
connected to the remote ¢ontrol regulator T or
to the local regulator 8 so that the valve is moved
into remote control or local control.positions si-
multaneously with the movement of the remote
control regulator or the local control regulator.

What we claim is: o :

1. A hydraulic operating circuit for actuating
a relatively large mass, local.and remote control
means for said circuit, said eircuit comprising a
variable stroke pump, an electric motor therefor,
a hydraulic motor, connections between both
sides of said pump and hydraulic motor, pres-
sure responsive means operable when the circuit
is either in local or remote control to reduce the
stroke of said pump in proportion to the pres-
sure developed in either of said connections, and
calibrated means rendered operative when the
circuit is in local control and operating in oppo-
sition to said pressure responsive means to permit
relatively rapid initial reduction of the stroke and
then a slower rate of reduction of the stroke
as it approaches neutral.

2. A hydraulic operating circuit for actuating a
relatively large mass, local and remote control
means for said circuit, said circuit comprising a
variable stroke pump, an electric motor therefor,
a hydraulic motor, connections between both
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5."A hydraulic operating circuit for actuating
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sides of said pump and hydraulic motor, and
pressure responsive means operable when the
circuit is either in local or remote control to re-
duce the stroke of said pump toward and into
neutral position due to sudden development of
pressure in either of said connections over and
above that required for normal operation of said
mass to limit the torque at the electric motor
and prevent overloading or stalling, and addi-
tional pressure responsive means cooperating
with said first named pressure responsive means
when the circuit is in local control to maintain
a constant horsepower in said pump.

3. A hydraulic operating cireuit for actuating
gun twrrets having a plurality of gun mountings
comprising a remote control regulator, local con-
trol actuating means, a variable stroke pump, a
‘motor, hydraulic connections between said pump
and motor including means for rendering said
connections, pump and motor operable as a closed
circuit with reversible flow pump or a closed cir-
cuit with uni-directional pump, one of said cir-
cuits operating in combination with said remote
control regulator for said gun turrets and the
other in combination with said local control for
actuating said turrets, and means responsive to
a kick back from any of said guns and an in-
crease in pressure in any of the hydraulic con-
nections between said motor and pump to reduce
the stroke of said pump.

4. A hydraulic operating circuit for actuating
gun mounts having a plurality of guns compris-
ing a variable stroke pump, a motor, hydraulic
connections between said pump and motor in-
cluding means for rendering said connections,
pump and motor operable as a closed circuit with
reversible flow pump or a closed circuit with uni-
directional pump, and means responsive to a
kick back from any of seid guns or an increase
in pressure in any of the hydraulic connections

gun turrets having a plurality of gun mountings
comprising a remote control regulator, local con-
trol actuating means, a variable stroke pump,
a motor, hydraulic connections between sald
pump and motor including means for rendering
sald connections, pump and motor operable as a
closed circuit with reversible flow pump or a
closed circuit with uni-directional pump, one of

sald circuits operating in combination with said

remote control regulator for said gum turrets
and the other in combination with said local
control for actuating said turrets, and means re-
sponsive to a kick back from any of said guns
and an increase in pressure in the hydraulic con-
nections between said motor and pump to reduce
the stroke of said pump, said pressure responsive
means being operative irrespective of whether
said hydraulic circuit is under local or remote
control.

6. A hydraulic operating circuit for actuating
a relatively large mass, local control means for
said circuit, said circuit comprising a variable
stroke pump, a motor, limit stop means rendered
operative by the movement of said large mass
and including a decelerating valve effective to
automatically decelerate the movement of said
mass before bringing the same to a stop, and
valves operating in combination with said decel-
erating valve to permit the movement of mass
away from its stop position at full speed. )

7. A hydraulic operating circuit for actuatihg
a relatively large mass, local and remote congrol

2,189,828

means for said circuit, said circuit comprising
a variable stroke pump, a motor, limit stop
means rendered operative by the movement of
said large mass and including decelerating means
effective regardless of whether said circuit is
in local or remote control to decelerate the move-
ment of said mass before automatically bringing
the same to a stop, and valves operating in com-
bination with said decelerating valve to permit
the movement of mass away from its stop posi-
tion at full speed.

8. A hydraulic operating circuit for actuating
a relatively large tnass, local and remote control
means for said circuit, said circuit comprising
a variable stroke pump, an electric motor there-
for, a hydraulic motor, connections between said
pump and hydraulic motor, pressure responsive
means operable to reduce the stroke of said pump
in proportion to the pressure developed in said
connections, and a closed circuit follow up valve
hydraulically connected into the main circuit and
forming a part of the local control means, said
follow up valve when in normal neutral position
setting up a pressure in said connections to auto-
matically return the pump to neutral position.

9. A hydraulic operating circuit for actuating
gun turrets having a plurality of gun mountings
comprising a remote control regulator, local con-
trol actuating means, a variable stroke pump,
a motor, hydraulic connections between said
pump and motor including means for ren-
dering said connections, pump and motor
operable as a closed circuit with reversible flow
pump or a closed circuit with uni-directional
pump, one of said circuits operating in combina-
tion with said remote control regulator for said
gun turrets and the other in combination with
said local control for actuating said turrets, and
an auxiliary constant displacement pump con-
nected to and furnishing fluid under pressure
for controlling said means.

10. A hydraulic operating circuit for actuating
gun turrets having a plurality of gun mountings
comprising a remote control regulator, local con-
trol actuating means, a variable stroke pump, &
motor, hydraulic connections between said pump
and motor including means for rendering sald
connections, pump and motor operable as a closed
circuit with reversible fiow pump or a closed
circuit with uni-directional pump, one of said
circuits operating in combination with said re-
mote control regulator for said gun turrets and
the other in combination with said local control
for actuating said turrets, spring pressed means

rendered operative when said circuit is under I

local control to increase the stroke of said pump,
and means responsive to an increase in pressure

- in said connections tending to decrease the stroke

of said pump, said spring pressed means working
in opposition to sald pressure responsive means
and being so calibrated that the rate of shorten-
ing of the stroke due to an increase in pressure
is at first relatively rapid and then gradually
slows down as it approaches neutral position.
11. A hydraulic operating circuit for actuating
gun turrets having a plurality of gun mountings
comprising a remote control regulator, local con-
trol actuating means, a variable stroke pump, a
motor, hydraulic connections between said pump
and motor including means for rendering said
connections, pump and motor operable as a closed
circuit with reversible flow pump or a closed
circuit with uni-directional pump, one of said
circuits operating in combination with said re-
mote control regulator for said gun turrets and
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the other in combination with said local control
for actuating said turrets, and pressure respon-
sive spring loaded means for reducing the de-
livery of the pump in proportion to positive
pressure existing at any of said connections.

12. A hydraulic operating circuit for actuat-
ing gun turrets having a plurality of gun mount-
ings comprising a remote control regulator, local
control actuating means, a variable stroke pump,
a motor, hydraulic connections between said
pump and motor-including means for rendering
said connections, pump and motor operable as a
closed circuit with reversible flow pump or a
closed circuit with uni-directional pump, one of
said circuits operating in combination with said
remote control regulator for said gun turrets and
the other in combination with said local control
for actuating said turrets, pressure responsive
spring loaded means for reducing the delivery of
the pump proportionate to the pressure existing
in said connections, and means responsive to
excessive loads on the motor and an increase in
pressure in said hydraulic connections to reduce
the stroke of said pump, said last named means
being operative irrespective of the hydraulic con-
nection which directly receives the increase in
pressure. '

13. A hydraulic operating circuit for actuat-
ing gun turrets having a plurality of gun mount-
ings comprising a remote control regulator, local
control actuating means, a variable stroke pump,
an electric motor therefor, a hydraulic motor,
hydraulic connections between said pump and
hydraulic motor including means for rendering
said connections, pump and hydraulic motor op-
erable as a closed circuit with reversible flow
pump or a closed circuit with uni-directional
pump, one of said circuits operating in combina-
tion with said remote control regulator for said
gun turrets and the other in combination with
said local control for actuating said turrets, pres-
sure responsive spring loaded means for reducing
the delivery of the pump proportionate to the

- pressure existing in said connections, means re-

50

sponsive to excessive loads on the hydraulic motor
and an increase in pressure in said hydraulic
connections to reduce the stroke of said pump,
said last named means being operative irrespec-
tive of the hydraulic connection which directly
receives the increase in pressure, and follow up
devices operating in combination with said re-
mote control and local control, said follow up
devices operating to prevent overload of said elec-
tric motor.

14. A hydraulic operating circuit for actuating
gun turrets having a plurality of gun mountings
comprising a remote control regulator, local con-

- trol actuating means, a variable stroke pump, &

motor, hydraulic connections between said pump
and motor including means for rendering said
connections, pump and motor operable as a closed
circuit with reversible flow pump or a closed ecir-
cuit with uni-directional pump, one of said cir-
cuits operating in combination with said remote

5 control regulator for said gun turrets and the

other in combination with said local control for
actuating said turrets, means responsive to a
kick back from any of said guns and an increase
in pressure in the hydraulic connections between
said motor and pump to reduce the stroke of
said pump, hard wheels for actuating said local
control circuit, and an inertia governor and kick
release means inserted between said hand wheels
and said local control closed circuit, said inertia
governor preventing undue acceleration of said

5

turrets and said kick release being sufficiently
strong to permit manual operation of the turrets
by said hand wheels but to slip in response to a
predetermined kick back pressure.

15. A hydraulic operating circuit for a gun
mounting having one or more guns, comprising
a pump, a motor connected to said gun mount-
ing, hydraulic connections between said pump
and motor, control means for directing the flow
of liquid to said motor to cause operation thereof
in the desired direction, safety valves for relieving
the load on the motor in case the pressure be-
comes excessive and means to prevent whip that
might be produced by an unbalanced movement
about the gun trunnions, set up by the movement
of the gun or guns and associated parts in recoil,
or by the firing of a single gun which would tend
to cause whip of the gun or guns about the
trunnion, comprising valve means positioned in-
termediate the pump and motor for automatically.
resisting any flow from the motor in the wrong
direction to protect the pump from excessive pres-
sures when the connections between the pump
and motor are open.

16. A hydraulic operating circuit for a gun
mounting having one or more guns, compris-
ing a pump, a motor connected to said gun
mounting, hydraulic connections between said
pump and motor and forming a closed circuit,
control means for directing the flow of liquid to
said motor to cause operation thereof in the
desired direction, safety valves for relieving the
load on the motor in case the pressure becomes
excessive and means to prevent whip that might
be produced by an unbalanced movement aboub
the gun trunnions, set up by the movement of
the gun or guns and associated parts in recoil,
or by the firing of a single gun which would tend
to cause whip of the gun or guns about the
trunnion, comprising valve means positioned in-
termediate the pump and motor for automatically
resisting any flow trom the motor in the wrong
direction to protect the pump from excessive
pressures when the connections between the
pump and motor are open.

17. A hydraulic operating circuit for a gun
mounting having one or more guns, comprising a
variable delivery pump, a motor connected to said
gun mounting, hydraulic connectionsbetween said
pump and motor, control means for directing the
flow of liquid to said motor to cause operation
thereof in the desired direction, safety valves for
relieving the load on the motor in case the pres-
sure. becomes excessive and means to prevent
whip that might be produced by an unbalanced
movement about the gun trunnions, set up by
the movement of the gun or guns and associated
parts in recoil, or by the firing of a single gun
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which would tend to cause whip of the gun or__

guns about the trunnion, comprising valve means
positioned intermediate the pump and motor for
automatically resisting any flow from the motor
in the wrong direction to protect the pump from
excessive pressures when the connections be-
tween the pump and motor are open.

18. A hydraulic operating circuit for a gun
mounting having one or more guns, comprising a
pump, a motor connected to said gun mounting,
hydraulic connections between said pump and
motor, control means for directing the flow of
liquid to said motor to cause operation thereof
in the desired direction, safety valves for reliev-
ing the load on the motor in case the pressure
becomes excessive, means to prevent whip that
might be produced by an unbalanced movement
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about the gun trunnions, set up by the movement
of the gun or guns and associated parts in re-
coil, or by the firing of a single gun which would
tend to cause whip of the gun or guns about the
trunnion, comprising valve means positioned in-
termediate the pump and motor for automatically
resisting any flow from the motor in the wrong
direction to protect the pump from excessive
pressures, and limit stop means for hydraulically
controlling deceleration of the mounting and
bringing the same to a stop and permitting move-
ment of the mounting away from its stop posi-
tion at full speed.

19. A hydraulic operating circuit for a gun
mounting having one or more guns, comprising
a variable delivery pump, a motor connected to
saild gun mounting, hydraulic connections be-
tween said pump and motor, control means for
directing the flow of liquid to said motor to cause
operation thereof in the desired direction, safety
valves for relieving the load on the motor in -case
the pressure becomes excessive, means to pre-
vent whip that might be prcduced by an unbal-
anced movement about the gun trunnions, set
up by the movement of the gun or guns and asso-
ciated parts in recoil, or by the firing of a single
gun which would tend to cause whip of the gun
or guns about the trunnion, comprising valve
means positioned intermediate the pump and
motor for automatically resisting any flow from
the ‘motor in the wrong direction to protect the
pump from excessive pressures when the connec-
tions between the pump and motor are open,
limit stop means for hydraulically controlling de-
celeration of the mounting and bringing the
same to a stop and permitting movement of the
mounting away from its stop position at full
speed, and pressure responsive means operative
to maintain a constant horsepower in said. var-
iable pump.

20. A hydraulic operating circuit for actuating
single or multiple gun mounts comprising a var-
idble displacement pump, a motor connected to
the gun mounting, hydraulic conduits connecting
each side of the motor with the pump, means for
controlling the flow of liquid to and from the
motor to cause actuation of the gun mount, safety
valves for relieving the load on the motor in case
the pressure becomes excessive and anti-kick
valve means positionedintermediate the pump and
motor and so positioned and arranged as to, re-
sist any back flow of liquid caused by the motor
functioning as a pump when the actuating mech-
anism is stopped, or when the actuating mecha-
nism is operative to resist any back fiow from the
motor due to kick back from the gun mounting
to protect the pump from excessive pressure, or
to resist the rotation of the motor in the event
of an inicrease in pressure due to a kick ahead.

21. A hydraulic operating circuit for actuating
& gun mount and the like, comprising a variable
displacement pump, a motor connected to the
gun mount, hydraulic eirciiits comnecting each
side of the motor with the pump, means for con-
trolling the flow of liquid to and from the motor
to cause actuation of the gun mount, means po-
sitioned and arranged to decrease the stroke of
the variable displacement pump upon a predeter-
mined increase in pressure in the circuit, and
means operatively associated with said last
named means and operating as horsepower lim-
iting means upon the increase of pressure beyond
said predetermined amount.

22. A hydraulic opersting circuit for actuating
& relatively large mass, local and remote control
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means for said circuit, said circuit comprising a
variable streke pump, an electric motor therefor,
a hydraulic motor, connections between  both
sides of said pump and hydraulic motor, pressure
responsive means operable when the circuit is
either in local or remote control to reduce the
stroke of said pump in proportion to the pressur~
developed in either of said connections, and cali-
brated means rendered operative when the cir-
cuit is in local control and operating in oppo-
sition to said pressure responsive means.

23. A hydraulic operating circuit for actuating
single or multiple gun mounts comprising a var-
iable displacement pump, a motor connected to
the gun mounting, hydraulic conduits connecting
each side of the motor with the pump, means for
controlling the flow of liquid to and from the
motor to cause actuation of the gun mount, safety
valves for relieving the load on the motor in case
the pressure- becomes excessive, and anti-kick
means positioned and arranged to resist any back
flow of ligquid caused by the motor functioning
as a pump when the actuating mechanism is
stopped, or when the actuating mechanism is
operative to resist any back flow from the motor
due to kick back from the gun mounting and to
resist the rotation of the motor in the event of
an increase in pressure due to a kick ahead.

24. A hydraulic operating circuit for actuating
a gun mounting, comprising a pump, a motor
connected to said gun mounting, hydraulic con-
nections between said pump and motor, control
means for directing the flow of liquid to said
motor to cause operation thereof in the desired
direction, safety valves for relieving the load on
the motor in case the pressure becomes excessive,
and a valve unit positioned intermediate the
pump and motor and comprising a sliding valve,
hydraulic passageways in said unit arranged to
direct liquid under pressure around one side or
the other of said valve to and from said motor,
check valves in sald passageways positioned be-
tween the sliding valve and the pump, said sliding
valve and check valves cooperating to automat-
ically resist any back flow from the motor in the
wrong direction when the pump is operatively
connected to the motor.

25. A hydraulic operating circuit for actuating
a2 gun mounting, comprising a pump, a motor
connected to said gun mounting, hydraulic con-
nections between said pump and motor, control
means for directing the flow of liquid to said mo-
tor to cause operation thereof in the desired
direction, safety valves for relieving the load
on the motor in case the pressure becomes ex-
cessive, and a valve unit positioned intermediate
the pump and motor and comprising a sliding
valve, hydraulic passageways in said unit ar-
ranged to direct liquid under pressure around one
side or the other of said valve to and from said
motor, check valves in said bassageways posi-
tioned between the sliding valve and the pump,
said sliding valve and check valves cooperating
to automatically resist any back flow from the
motor in the wrong direction set up by the move-
ment of the gun or guns about the trunnion
when the pump is operatively connected to the
motor. )

26. A hydraulic operating circuit for actuating
& relatively large mass, local and remote control
means for said circuit, said circuit comprising
& motor for actuating said mass, a pump for
furnishing power to said motor, means for nor-
mally connecting said motor to said remote con-
trol means for direct control thereby, follow-up
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valve means positioned intermediate said pump
and motor, means to connect the local control
means to said follow up valve means, pressure
actuated means for normally maintaining said
circuit responsive to the remote control means
only, said pressure actuated means being so
constructed and arranged to automatically op-
erate upon a reduction of pressure supply thereto
to remove said pump from direct operative con-
nection with said remote control means, to bring
said follow-up valve means into circuit with said
pump and motor and to operatively engage said
local control means with said follow-up valve
means, whereby said local means controls said
mass during said reduction of pressure supply.
27. A hydraulic operating circuit for actuating
a relatively large mass, local and remote control
means for said circuit, said circuit comprising a
motor for actuating said mass, a pump for fur-
nishing power {o said motor, means for normally
connecting said motor to said remote control
means for direct control thereby, follow-up valve

7

means positioned intermediate said pump and
motor, means to connect the local control means
to said follow up valve means, pressure actuated
means for normally maintaining said circuit re-
sponsive to the remote control means only, said
pressure actuated means being so constructed
and arranged to automatically operate upon a
reduction of pressure supply thereto to remove
said pump from direct operative connection with
said remote control means, to bring said follow-
up valve means into circuit with said pump and
motor and to operatively engage said local con-
trol means with said follow-up valve means,
whereby said local means controls said mass
during said reduction of pressure supply, and
means forming a part of said circuit to resist
any back flow from the motor due to kick back
and to resist rotation of the motor in the event
of a kick ahead regardiess of whether said circuit
is under remote or local control,
HARRY F, VICKERS.
NORMAN B. FROST.
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